
Obviousness-Type Double Patenting Rejection 

The Lxaminer rejected claims 89-102. 1 16 and 123-129 under the judicially created 
doctrine of obviousness-type double patenting o\er claims 1-95 of I S patent 5. 750.497. 

In response. Applicants submit that this rejection is rendered moot b> the terminal 
disclaimer submitted herewith. Applicants note that the "tiling of a terminal disclaimer 
simply serves the statutory function of removing the rejection of double patenting and raises 
neither a presumption nor estoppel on the merits of the rejection". Quad Lnv ir o nm ental 
1 ech nolo uies Corp. v. [' n ion Sanitary District. 20 ISPy 2d 1392 (fed. fir. 1991 ). 

Rejection I nder 35 I S( $ 103(a) 

Claims 89-102. 1 16, and 123-139 were rejected as ob\ious over Ganong (Review of 
Medical Phvsioiogv. pp 280-282. 1989) in view of Lindsay ei ai. (CS 3,950.517}. Markuss L n 
(I S 5.008.241) and Gammeltoft (1984) Phys. Rev. 6494): 1321-1378. 

In setting forth the above rejection 1 , the Lxaminer states: 

One of ordinary skill in the art would have been motivated to modify Ganong et al 
insulin by Lindsay et aLs acylation in order to make the insulin more physiological 
acceptable. It would have been prima facie obvious to apply Lindsav et aLs 
modification to Ganong et aLs insulin in order to reduce the antigenicity . thereby 
reducing the individual's immunoreactivity to the pharmaceutical insulin while still 
maintaining its physiological function (see col. 3 line 10-25). 

Moreover, one of ordinary skill in the art at the time of the invention was made would 
have been motivated to further modify Ganong's insulin by the teachings of 
Markussen. Gammeltoft, and Marunishi in order to increase the stability. so]uhilit\ 
and prolonged activity. It would have been prima facie obvious to apply of 
Markussen. Gammeltoft and Marunishi modifications to increase the stabilitv of 
Ganong s insulin lor pharmaceutical mixtions i j\ige >m nfL^c ■\cti.-ni. 

Applicants respectfully traverse this rejection. 

; 1 \ en assuni ing arguendo that the 1 \ammer has established a prima lacie .a >c ot 

ioumic^ for claims where B 1 is Phc. Applicants submit that claims 02 tin d K > v u here B ! 
is deleted, are nonobvious over the cited art because the only reference cited by the Lxaminer 
as teaching Bl as a residue other than Phc is Gammeltoft but Gammeltoft merely teaches the 
substitution of B 1 Phc with iodo or diiodo-ty rosine ( see page I 327 of Gammeltoft ). and not 
the deletion ot the B ! Phc residue as recited in claims 92 ami 9.V 




\ "To establish obviousness based on a combination of the elements disclosed in the 

prior art. there must be some motivation, suggestion or teaching of the desirability of making 
the specific combination that was claimed" [ In re Kot/ah . 554 \ "SI*Q2d 1 308. 1 3 1 6 ( Fed. Gir. 
2000). emphasis added]. Of course, it is well settled that the prior art references must be 
\ iewed without the benefit of hindsight afforded by the inventor's disclosure. I n re P aulsen 3 ! 
I SPO 2d 1671,1674 (Fed. Cir. 1994). Moreover, a prior art reference must be considered in 
its entirety, including portions that would lead away from the claimed invention. W.L.Gor e & 
Associa tes Inc. v. (iark)cUnc.. 220 I SPQ 303 ( Fed. Cir. 1 9H3 ) cert .denied. 469 IS. 85 1 
( 1984). 

In the present Ofllce Action, the Fxaminer asserts that "it would have been prima 
facie obv ious to apply Lindsay's et al's modification to Ganong et aFs insulin in order to 
reduce the antigenicity" (see page 5 of Office Action). According to the Fxaminer, " Lindsay 
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group may ha\e up to 7 carbon atoms (see page 4 ot Office Action). 

However. Applicants submit that a proper reading of Lindsay in its entirety reveals 
that Lindsay teaches that 1 ) the acyl group attached to B29 Lys is 4 carbons or less and 2) 
deriv iti/ation at the B29 position produces a reduction in immunoreaetivity with insulin 
antibodies that is weaker and less desirable than that of the other derivatives tested bv 
Lindsay . 

With respect to the tlrst point. Lindsay describe insulin derivatives where Bl Phe is 
protected by an acyl group containing up to 7 carbon atoms and the A I Gly is tree or 
protected by an acyl group containing no more than tour carbon atoms and preferably no mote 
than 3 carbon atoms, (see Abstract and col. I. lines 24-34). 

to achieve trisubstituted derivatives (col. 2. lines 2-4) and that monosubstitution at A 1 Glv. 
Bl Phe and B29 I ys can occur (see cot. 2. lines 59-6] and I able i ). However, the I indsav 
patent makes it explicitly clear that the acyl group attached to the B29 1 \ v like the acvl 
■jr. -up attached to the \ I ( dy . is to be no greater than 4 carbon atoms in length I or example. 
^ ! a'm 1 !^ directed r - a pharmaceutical c«Mnp«^iti. »n comprising mon, •-. J:- :r:- e;K: *: gg : 
insulin where the ammo group of B2 ( > lysis "either free or protected by an acvl or other 
substituent containing no more than 4 carbon atoms"). Thus, contrary to the Lxamincr's 
assertion. I indsay dogs not teach acy I at ion of B29 I \ s w ith an acv I gn nip > d up to " carh. mi 




atoms. Indeed. Lindsay explicitly discloses that the ac \ I group attached to B29 Lys should 
not be greater than 4 carbon atoms. 

Turning to the second point, Lindsay discloses a method for protecting porcine and 
bovine insulin from reacting with specific insulin antibodies by deviating free amino groups 
ot the insulin molecule. In discussing its acylated insulin derivatives and the results shown in 
I ables I and 2, Lindsay states: "the deriv ativ es hav e less than about 50° o of the 
immunoreactiv ity of the parent insulin as determined by radioimmunoassay" (Col. 3. lines 17- 

However, reference to I ables 1 and 2 reveals that the only monosubstituted insulins 
having the desired reduction in immunoreactivity are those substituted at the HI Lhe residue 
By comparison, the two monosubstituted B2 C ) Ias derivatives only show reductions in 
immunoreactiv ity relative to the parent insulin of I 7 and 16% respectively These reductions 
are far less than those observed for the di- and tri-substituted insulins and tor the insulins 
monosubstituted at Bl Phe and far less than the aforementioned rui^oor uteaiei reduction in 
immunoreactivity desired by Lindsay. Clearly, even assuming arguendo that one would have 
been motivated to acylate the insulin of Ganong in order to reduce its immunoreactiv itv with 
insulin antibodies, one of ordinary skill in the art reading Lindsay in its entirety without the 
benefit of improper hindsight afforded by the present application would have been motivated 
to select the aforementioned di- and tn- substituted insulins or Bl Phe monosubstituted 
insulins over the B2s> Lys monosubstituted insulin. 

Accordingly in view of the above arguments, it is Applicants' position that, contrarv 
to the Lxaminer's assertion, one would not have been motivated by Lindsav to modifv 
Canong's insulin bv acylation at the B2s> position with an acy 1 group of up to seven carbon 
atoms in order to reduce its immunoreactivity w ith insulin antibodies. 

it is also Applicants" position that the l.xammer. m reject inu the ah»<vc viam; >. iia-. 
improperly used hindsight analysis in selectively picking and choosing modifications from 
each reference to produce the specific combination of modifications recited m the claims. 

Merc, independent claim is directed to insulin derivatives having specific 
;> '!' 'd ! ! i cat ion . n » i he primary amin> > acid sequence o| nal iv c insulin; name I v . iiimi I in 
Jenv ativ is w hetein 

(a) \aa at positions A21 and B^ are. independent ly . any ammo add residue, which 
can be <:^KkA tor by the genetic code except I vs. Arg and Cvs: 
' b i Via at p' Dillon B 1 is Phe or is deleted: 




(e) Xaa at position B30 is deleted; and 

(d) the r-amino group of Lys H " 1 ' is substituted with a lipophilic substituent having at 
least 6 carbon atoms. 

Support for Applicants* position that the Lxaminer has improper!} used hindsight 
anal\ sis in selectively picking only certain modifications from each reference is pro\ ided by 
reference to the Lxammer's reliance on Markussen and Gammeltoft. 

Markussen is cited by the Examiner as pro\ iding the modification of the A21 residue 
recited in the claims because Markussen teaches substitution of different amino acids for the 
A2 I Asm in order to improve the stability of the insulin at acidic pH levels. However, while 
the claims recite that the amino acid at A2 1 ma} be an} amino acid except I a s, Arg and I A s . 
Markussen specificall} teaches that a set of preferred substituents at the A2 1 position are I as 
and Arg (col. 3. lines 23-24 of Markussen). 

(iammeltoft is cited bv the Examiner as providing the deletion of the M30 residue 
recited in the claims because (iammeltoft teaches that amino acids B28-B30 are not required 
tor activ ity . However, the question raised b} the teachings of ( iammeltoft is win one skilled 
in the an would choose to delete only residue B30 as opposed to residues B2X-B30 (or B2 L )- 
B30) especially when, as discussed above. Lindsay teaches that a much greater reduction in 
immunoreactiv itv to insulin antibodies is achieved b} monoacy lation at Bl Phe then bv 
monoacylation at B2M Lys. 

Moreover, the teachings of Markussen as a whole would appear to be in conflict" with 
the I xamineLs reliance on Gam mel toft for the deletion of B30 recited in the claims. 
Specificall}. Markussen discloses that in its A2 1 -substituted analogs, "preferahlv" the 
carboxylic acid group of the B30 amino acid is blocked by an amide or ester residue, (see col. 
v lines "-"M Thus, the question js raised as to win one skilled in the art seeking to impr. ^e 
the solubility of one's insulin analog (ie the motivation relied on by the Lxaminer tor 
including the A 2 I substitutions of Markussen in the insulin of ( ianong) would delete the 

\pplkants also ivtc that the teaching ot Markussen rehed on by the I xammer i substitut n \ 
-I ditterent amino auds tor the \2I \sii in order to improve the stability ot the insulin at 
audk pi 1 levels) as pan of the ^103 rejection ot claims S^-102. 1 16 and i 23-1 3 l > actual I \ 
'.eaJicsaway trom the insulin denv atives ot claims luu. lul. 12^ and I M\ w here the A 2 ! 
\sn is left unmodified. Simply put. Applicants submit that it is inconsistent tor the 1 xammer 
to rely on Markussen to reject claims where A2 1 is an amino acid other than Ami (eg claim 
N'h and to also rely on Markussen to reject claims where the Ami at \2 I is left unmodified 





"functionalK unimportant" B30 residue rather than retaining the B30 residue and modifying it 
as "preferably" taught b\ Markussen. The elear answer to the above question is that there is 
no reason to selective!) delete the B30 residue other than the impermissible use of hindsight 
b\ the ( xaminer. 

According!), in view of the above remarks, it is respectful i> submitted that the 
1 \aminer has failed to establish a prima facie ease of ob\ lousness and w ithdrawal of the 
>: 103 rejection is therefore respectfully requested. 

! arl\ and fa\orable action b\ the l : \aminer is respectfully requested. 

The I ".xaminer is hereb) invited to contact the undersigned bv telephone if there are am 
questions concerning this amendment or application. 



Respect tull> submitted. 



Date: March i 2. 2002 
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Richard W. Bork. Reg. No. 36. 459 
Novo Nordisk of North America. Inc. 
405 Lexington Avenue. Suite 6400 
New York. NY 10174-6401 
(212) 867-0123 
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